1. Introduction {#s1}
===============

The coronavirus disease 19 \[COVID-19\], a new form of severe acute respiratory syndrome \[SARS\], is caused by the novel coronavirus SARS-CoV-2. On 12 March 2020, after an unprecedented worldwide spread following its outbreak in China in December 2019, SARS-CoV-2 was announced as a global pandemic by the World Health Organization \[WHO\].^[@CIT0001]^ It infected more than 5 million people in the subsequent weeks and has become a substantial threat to public health and society, worldwide. Governments around the world have responded with surges in new public policies, and one-third of the world's population has now been subjected to social restrictions ranging from bans on public assembly to complete lockdowns.^[@CIT0002]^

Symptoms of COVID-19 comprise fever, aches, dry cough and shortness of breath; however, life-threatening conditions, ranging from respiratory failure to multi-organ dysfunction, may also result. Increasing evidence indicates that older and immunocompromised patients, as well as patients with existing comorbidities, are at higher risk of more complicated or even lethal courses of COVID-19.^[@CIT0003]^

Although there is no evidence to date of higher susceptibility of patients with IBD to COVID-19,^[@CIT0004]^ IBD medications may pose a threat. IBD treatments often rely on immunosuppressive therapy regimens to induce and maintain clinical remission. Opinions differ as to whether these medications should be continued or discontinued, owing to their potential to cause infectious complications; ^[@CIT0005]^ however, in cytokine storm-driven inflammation immunosuppressive therapies might possibly have a protective effect.^[@CIT0006]^ Moreover, experimental evidence suggests that commonly used IBD treatments may have lung protective effects.^[@CIT0007]^

WHO guidance for behaviour during the COVID-19 pandemic includes basic protective measures, such as frequent hand washing; social distancing; avoiding touching of the eyes, nose and mouth; respiratory hygiene; seeking medical care early in the case of respiratory symptoms; and remaining informed.^[@CIT0008]^ However, IBD-specific guidance for patients is lacking.

In our daily outpatient practice visits, there is notable uncertainty among patients with IBD regarding the influence of their disease and medication on COVID-19 disease. To date, there is a lack of data regarding how this uncertainty translates into the daily lives of our patients.

We assessed the COVID-19 prevalence/exposure, perception and information sources, patient behaviour, physician contact and medication compliance among patients with IBD in April 2020, by using a cross-sectional anonymous survey, and we compared the results with those from a non-IBD control cohort.

2. Methods {#s2}
==========

2.1. Patient recruitment {#s3}
------------------------

Patients from the IBD outpatient clinic of Jena University Hospital \[Jena, Germany\] and an IBD-specialized gastroenterology practice in Leipzig, Germany, were identified. A total of 715 patients with IBD were asked to complete the survey. Recruitment occurred between April 2 and 17, 2020.

The survey was paper-based and focused on demographic data \[age, sex, educational status and profession\], pre-existing medical conditions, current IBD therapy and subjective clinical disease activity, influenza vaccination status and smoking status. Patients were asked to select their most important information sources for behavioural guidance during the COVID-19 pandemic from among nine options. Eight statements concerning the coronavirus were rated on a five-point Likert-scale. Nine closed-ended questions regarding coronavirus infection status, exposure, personal protective equipment, hand hygiene, IBD medication adherence and physician contact were answered \[[Supplementary Material 1](#sup3){ref-type="supplementary-material"}\].

To compare opinions, concerns and behaviour, mostly healthy non-IBD participants were asked to complete a similar survey \[control group\]. This group consisted of healthy family members of patients with IBD \[*n* = 75\] and relatives/acquaintances of healthcare workers \[*n* = 41\].

The study was conducted in accordance with the *Declaration of Helsinki* and was approved by the local ethics committee \[2020-1733-Reg\]. All participants provided written informed consent before inclusion into the study.

2.2. Statistical analysis {#s4}
-------------------------

Statistical analysis was performed in SPSS 23 \[IBM\] and PRISM 6 \[GraphPad Software\]. Statistical differences between groups were analysed with the non-parametric Mann--Whitney U-test for continuous data or Fisher's exact test for discrete data. To analyse correlations between variables, Spearman's correlation was used. Results with *p* \< 0.05 in two-sided tests were considered statistically significant.

3. Results {#s5}
==========

A total of 715 patients with IBD were contacted by mail or during outpatient visits: 535 at Jena University Hospital and 180 in Leipzig. A total of 415 patients with IBD \[response rate = 58.2%\] and 116 non-IBD participants completed the survey, thus resulting in a 4:1 ratio of patients with IBD to controls. A similar distribution in the IBD and control groups regarding sex \[approximately 55% of participants were female\] and age \[IBD median 45 years vs controls 48 years\] was observed. Tobacco use was lower in the IBD group \[IBD 15.7% vs 25.9% in the control group\] \[[Table 1](#T1){ref-type="table"}\].

###### 

Participant demographics and characteristics

                                                                              IBD, *N* = 415   Controls, *N* = 116
  ------------------------------------ -------------------------------------- ---------------- ---------------------
  Age, years, mean \[min; max\]                                               45 \[18; 82\]    48 \[18;82\]
  Age under 60 years, *n* \[%\]                                               341 \[82.2%\]    87 \[75.0%\]
  Sex                                  Female, *n* \[%\]                      227 \[54.7%\]    66 \[56.9%\]
  Education, *n* \[%\]                 Junior high school \[*Hauptschule*\]   43 \[10.4%\]     10 \[8.7%\]
                                       Secondary school \[*Realschule*\]      185 \[44.6%\]    47 \[40.9%\]
                                       High school                            53 \[12.8%\]     19 \[16.5%\]
                                       College degree                         125 \[30.1%\]    38 \[33.0%\]
  Smoker                               Yes, *n* \[%\]                         65 \[15.7%\]     30 \[25.9%\]
  Influenza vaccination                Yes, *n* \[%\]                         175 \[42.2%\]    52 \[44.8%\]
  **Comorbidities**                                                                            
  Lung disease, *n* \[%\]              Asthma                                 32 \[7.7%\]      4 \[3.4%\]
                                       COPD                                   8 \[1.9%\]       0
                                       Other                                  4 \[1.0%\]       1 \[0.9%\]
  Cardiac disease, *n* \[%\]           Coronary heart disease                 13 \[3.1%\]      4 \[3.4%\]
                                       Arterial hypertension                  73 \[17.6%\]     21 \[18.1%\]
                                       Other                                  4 \[1.0%\]       2 \[1.7%\]
  Liver disease, *n* \[%\]             Primary sclerosing cholangitis         11 \[2.7%\]      2 \[1.7%\]
                                       Liver cirrhosis                        2 \[0.5%\]       1 \[0.9%\]
                                       NAFLD                                  32 \[7.7%\]      2 \[1.7%\]
                                       Autoimmune hepatitis                   1 \[0.2%\]       0
                                       Primary biliary cholangitis            1 \[0.2%\]       1 \[0.9%\]
                                       Other                                  0                2 \[1.7%\]
  Diabetes, *n* \[%\]                                                         23 \[5.5%\]      9 \[7.8%\]
  Kidney disease, *n* \[%\]                                                   5 \[1.2%\]       1 \[0.9%\]
  Rheumatological disease, *n* \[%\]                                          29 \[7.0%\]      0
  Malignancy, *n* \[%\]                                                       8 \[1.9%\]       1 \[0.9%\]
  Organ transplantation, *n* \[%\]                                            2 \[0.5%\]       0
  Other comorbidities                                                         67 \[16.1%\]     9 \[7.8%\]
  Number of comorbidities              0                                      208 \[50.1%\]    73 \[62.9%\]
                                       1                                      131 \[31.6%\]    31 \[26.7%\]
                                       2                                      50 \[12.0%\]     10 \[8.6%\]
                                       3                                      19 \[4.6%\]      1 \[0.9%\]
                                       4                                      5 \[1.2%\]       1 \[0.9%\]
                                       5                                      1 \[0.2%\]       0
                                       7                                      1 \[0.2%\]       0

COPD, chronic obstructive pulmonary disease; NAFLD, non-alcoholic fatty liver disease.

Patients with IBD had more comorbidities than participants in the control group. Approximately half of the surveyed IBD population had at least one comorbidity (*n* = 207 \[49.9%\]), in contrast to only 37% of the controls (*n* = 43 \[37.1%\]).

3.1. IBD characteristics and medication {#s6}
---------------------------------------

The participants in the IBD group showed a nearly even distribution between Crohn's disease \[51.8%\] and ulcerative colitis \[46.3%\]. Five patients \[1.2%\] had IBD unclassified \[IBDU\], and the disease type was not further specified by three patients \[[Table 2](#T2){ref-type="table"}\]. Clinical disease activity was assessed subjectively by the patients. A total of 56.1% of patients stated that they were in complete clinical remission, 30.6% had mild symptoms, 12% had chronically active disease and 0.5% were in a flare-up.

###### 

IBD patient characteristics

                                                                      *n* \[%\]
  ---------------------------------------------- -------------------- ---------------
  Type of IBD                                    Not specified        3 \[0.7%\]
                                                 Crohn's disease      215 \[51.8%\]
                                                 Ulcerative colitis   192 \[46.3%\]
                                                 IBDU                 5 \[1.2%\]
  Clinical activity of IBD                       Remission            233 \[56.1%\]
                                                 Mildly active        127 \[30.6%\]
                                                 Chronically active   50 \[12.0%\]
                                                 Flare                2 \[0.5%\]
  **IBD medication**                                                  
  Corticosteroids                                                     54 \[13.0%\]
  Mesalazine/sulfasalazine                                            143 \[34.5%\]
  Anti-TNF                                                            99 \[23.9%\]
  Ustekinumab                                                         46 \[11.1%\]
  Vedolizumab                                                         49 \[11.8%\]
  JAK inhibitors                                                      14 \[3.4%\]
  Immunomodulators \[azathioprine, 6-MP, MTX\]                        70 \[16.9%\]
  Calcineurin inhibitors                                              4 \[1.0%\]
  Other immunosuppression                                             4 \[1.0%\]
  **Total number of immunosuppressants**         0                    149 \[35.9%\]
                                                 1                    212 \[51.1%\]
                                                 2                    48 \[11.6%\]
                                                 3                    6 \[1.4%\]

IBDU, IBD unclassified; JAK, Janus kinase; MTX, methotrexate; Anti-TNF, anti-tumour necrosis factor alpha therapy; Other immunosuppression: guselkumab, eculizumab, chemotherapy for colon cancer, leflunomide.

The most common medication was 5-aminosalicylates, which were taken by one-third of the patients with IBD \[34.5%\], and this was followed by anti-tumour necrosis factor alpha \[anti-TNF\] therapy \[25.5%\]. However, biological agents together composed the largest group of IBD medication \[46.8%\]. Combination treatment with more than one immunosuppressant was used in 13% of the patients with IBD. Only 15.3% of patients in the IBD cohort were not taking any IBD therapy \[[Table 2](#T2){ref-type="table"}\].

3.2. Perception of the coronavirus pandemic {#s7}
-------------------------------------------

Patients with IBD were more afraid of being infected with SARS-CoV-2 (question 1 \[Q1\]) than participants in the control group \['agree' vs 'neutral', statistically significant, *p* = 0.009\] \[[Supplementary Table 1](#sup1){ref-type="supplementary-material"}\]. This fear was more pronounced in patients taking immunosuppressants \[[Figure 1](#F1){ref-type="fig"}\]. Patients with IBD were afraid of contracting SARS-CoV-2 in three different external environments: hospitals \[Q3\], private practice \[Q4\] and supermarkets \[Q5\] \[all median 'agree'\]. In contrast, the control group did not fear these environments as much: they rated their fear of private practices \[*p* = 0.062\] or supermarkets as 'neutral' \[*p* = 0.65\] and they 'disagreed' with being afraid of being infected in hospitals \[*p* = 0.03\].

![Subgroup analysis of different IBD medications for Likert-scale questions 1, 2, 6 and 8. Q6 = I would prefer a video consultation over a face-to-face consultation. For questions 1, 2 and 8 all subgroups were compared to the control group. The top five bars represent subgroups of patients from the IBD group taking different medications, and the bottom two bars represent all controls and all patients with IBD \[Q1, Q2, Q8\] or all patients with IBD Q6. No immunosuppression = 5-aminosalicylates or no medication \[Mann--Whitney U-test, \**p* \< 0.05\].](jjaa126f0001){#F1}

Participants in both groups 'agreed' that they 'leave the house less frequently than before the coronavirus pandemic' \[Q7\]. However, the control group leaned more towards a 'neutral' sentiment \[statistically significant, *p* = 0.037\]. Moreover, 38.2% of patients with IBD \[controls 23%\] indicated that they leave the house less frequently than their partners/flatmates \[Q8\] \[statistically significant, *p* \< 0.001\].

Patients with IBD were more concerned about the negative effects of their medication on COVID-19 disease than controls \[Q2\]. A subgroup analysis of Q2 for medication type showed that patients taking biological agents or Janus kinase inhibitors, combination therapy \[anti-TNF and thiopurines\] or corticosteroids were more afraid of their medications' effects \[[Figure 1](#F1){ref-type="fig"}\]. A total of 44.1% of patients taking one, and 57.7% taking two, immunosuppressants agreed or strongly agreed with fearing a negative effect \[data not shown\], whereas the concern among patients with IBD taking 5-aminosalicylates or no medication was statistically not different from that of the control group \[both 'strongly disagree'\].

When patients with IBD were asked whether they would prefer a video consultation over an in-person consultation \[Q6\], the median response was 'disagree'. To further examine this result, we used Spearman's correlation. Patients who had a high fear of contracting SARS-CoV-2 \[weak positive correlation *r* = 0.293, *p* = 0.01\], who feared a negative influence of their medication on COVID-19 \[weak positive correlation, *r* = 0.298, *p* = 0.01\] and who reported leaving the house less frequently \[moderate positive correlation, *r* = 0.312, *p* = 0.01\] were more likely to prefer a video consultation over a face-to-face appointment. Furthermore, we observed a strong age correlation: only 46.5% of patients under the age of 40 years preferred for the appointment to be in-person \[*r* = −0.894, *p* = 0.015\]. No correlation was seen between preference for video consultations and the number of comorbidities, number of immunosuppressants, education level, IBD clinical disease activity, IBD disease type or sex.

3.3. Coronavirus exposure and behaviour/coping mechanisms {#s8}
---------------------------------------------------------

Of all 531 participants in this survey, there was one reported case of SARS-CoV-2 infection in the control group \[0.9% of the control group population\]. Exposure to SARS-CoV-2-infected patients was more frequent in the control group (11 participants \[10.5%\] vs 7 \[1.7%\] in the IBD group \[statistically significant, *p* \< 0.001\]) \[[Table 3](#T3){ref-type="table"}\].

###### 

Results of closed-ended questions and statements concerning coronavirus exposition and behaviour/coping strategy. Significant differences are shown in bold type \[Fisher's exact test, *p* \< 0.05\]

                                                                           IBD, *N* = 415   Controls, *N* = 116   *p*
  --------------------------------------------------------------- -------- ---------------- --------------------- -------------
  'I was infected with SARS-CoV-2'                                Yes, %   0%               0.9%                  0.216
  'I had exposure to a SARS-CoV-2-infected person'                Yes, %   1.7%             10.5%                 **\<0.001**
  'I reduced my medication on my own account'                     Yes, %   3.8%             0%                    n.a.
  'I wear personal protective equipment when leaving the house'   Yes, %   34.5%            50.9%                 **0.002**
  If yes, 'Did you handcraft your facemask?'                      Yes, %   38.6%            36.2%                 0.872
  'I wash my hands more frequently'                               Yes, %   91.8%            90.4%                 0.705
  'I tried to contact my physician'                               Yes, %   25.6%            15.9%                 **0.033**
   If yes, 'Family physician or gastroenterologist?'                                                              
    Family physician, %                                                    53.3%            100%                  
    Gastroenterologist, %                                                  46.7%            0%                    
   If yes, 'Could you reach the physician?'                       Yes, %   90.0%            93.3%                 

Of the 398 patients, 15 \[3.8%\] in the IBD group but no individuals in the control group reported having reduced their medication on their own account. The discontinued medications were mesalazine \[*n* = 6\], anti-TNF therapy (*n* = 4 \[golimumab = 1, adalimumab = 3\]), methotrexate, prednisolone, budesonide, allopurinol and insulin \[each *n* = 1\]. Nine out of 10 participants stated that they wash their hands more frequently than they did before the coronavirus pandemic \[91.8% IBD, 90.4% controls\]. Unexpectedly, 50.9% of the control group stated that they wear personal protective equipment, as compared with only 34.5% of the patients with IBD \[statistically significant, *p* = 0.002\]. Among those wearing personal protective equipment, one-third \[38.6% IBD, 36.2% controls\] stated that they had handcrafted the equipment.

A total of 25.6% of the IBD population in this study had attempted to contact a physician to obtain information about the coronavirus \[control group = 15.9%\]. Half \[53.3%\] of the patients with IBD had contacted their family physicians, and only 46.7% had tried to consult with their gastroenterologists. Consultation was successful 90% of the time in both groups \[90% IBD, 93.3% controls\].

3.4. Sources of information {#s9}
---------------------------

The most important source of information to guide behaviour during the COVID-19 pandemic among patients with IBD was the public media \[[Supplementary Table 2](#sup2){ref-type="supplementary-material"}\]. Television \[62.9%\] and internet news sites \[62.7%\] were the most frequently named sources. The German public health institute for infectious diseases \[Robert Koch Institute\] was the third most important information source for both IBD \[34.2%\] and non-IBD participants \[29.3%\]. A total of 17.3% of patients with IBD listed physicians as an important source for information. Of note, IBD-centred information sources were not a major source of advice during the coronavirus pandemic among patients with IBD. The largest German IBD self-help organization, Deutsche Morbus Crohn/Colitis ulcerosa Vereinigung \[DCCV\], and IBD internet forums were respectively the third least and least frequently mentioned sources of advice in the IBD group.

4. Discussion {#s10}
=============

In this survey of more than 400 patients with IBD, we found that the fear of infection by SARS-CoV-2 was high and exceeded that in the non-IBD participants. This fear extended to hospitals and private practices as well as public places such as supermarkets. Therefore, the question arose as to whether the daily lives of patients with IBD might be influenced. Patients with IBD reported leaving their homes less frequently than they used to before the COVID-19 pandemic. This result was expected; however, this group of participants left the house even less frequently than their partners/flatmates in the same household. A total of 90% of participants said that they washed their hands more often than they did before and, therefore, followed the WHO recommendations. Paradoxically, this cautious behaviour did not translate into greater use of personal protective equipment, such as surgical masks, when leaving the home. This finding may be explained by the rapidly changing governmental COVID-19 protection policies. Alarmingly, only 42% of patients with IBD have had an influenza vaccination. Whereas SARS-CoV-2 vaccines will probably become available too late to affect the first wave of the COVID-19 pandemic,^[@CIT0009]^ influenza vaccines are readily available and should be administered to avoid co-infection with COVID-19 and influenza.^[@CIT0010]^

Another important finding of this study is that patients consider the possible effects of their medication on COVID-19. Patients taking 5-aminosalicylates were not afraid that their medication might worsen COVID-19, whereas patients taking immunosuppressants were concerned about negative effects. This concern increased with the total number of immunosuppressants taken. Moreover, in this group, perception of the COVID-19 pandemic was more negative, because the patients were more afraid of contracting SARS-CoV-2, and consequently left the house less frequently than patients not taking immunosuppressants. Thus, patients do factor the immunosuppressive potential of their medication into their decisions. Despite this fear, most patients remained compliant with their therapy. Only 3.8% of patients decreased their medication on their own account, which is in line with the results of a currently published online survey.^[@CIT0011]^ This is a fairly low proportion, given that up to 50% medication incompliance rates have been reported in IBD.^[@CIT0012]^ Five of the 15 treatments discontinued were anti-TNF agents. In light of the existing results from the Surveillance Epidemiology of Coronavirus \[COVID-19\] Under Research Exclusion---IBD \[SECURE-IBD\] registry, wherein 376 patients with IBD who were taking anti-TNF therapy and had COVID-19 had a mortality rate of only 1% \[*n* = 3\]; ^[@CIT0013]^ thus, discontinuation is not supported by evidence. Moreover, one current hypothesis is that immunosuppressive treatment does not cause clinical worsening of COVID-19.^[@CIT0014]^ TNFα is also overexpressed in severe respiratory distress syndrome.^[@CIT0015]^ Therefore, treatment with anti-TNFs might be protective against both the severity of pulmonary disease and the recurrence of the intestinal disease in patients with IBD who are infected with COVID-19.

Normally patients with IBD do ask medical professionals for information regarding IBD diagnosis and medical therapy and ask their peers online for advice regarding daily problems and coping strategies.^[@CIT0016],[@CIT0017]^ However, in the COVID-19 pandemic, we observed that patients with IBD primarily consulted television and internet news for guidance, whereas IBD support groups and physicians were of far lesser importance. We therefore recommend actively reaching out to patients with IBD \[e.g. sending informative letters, e-mails and suggestions of reliable information sources\] to provide IBD-relevant information and advice concerning the COVID-19 pandemic. IBD organizations do provide expert-based guidance for physicians regarding COVID-19.^[@CIT0010]^ We should grant patients access to these sources by providing a patient-focused version.

Medical systems worldwide have been transformed to treat patients with COVID-19. Regular scheduled outpatient consultations have been reduced considerably.^[@CIT0018]^ Furthermore, patients with IBD do perceive hospitals and private practices as possibly hazardous environments. However, one-quarter of the patients with IBD sought advice from a physician about the coronavirus. To avoid in-person meetings, new models for consultations have received increasing interest.^[@CIT0019],[@CIT0020]^ An *et al*. counselled 318 patients with IBD by using the WeChat messenger service as well as phone calls during the SARS-CoV-2 outbreak in December 2019 in Wuhan province, with good success.^[@CIT0021]^ We found a demand for video consultation among a subset of patients with high fear of contracting SARS-CoV-2, who prefer to stay at home and who are younger \[\<40 years\]. However, overall, patients did prefer consultations in person. Not all clinical situations are appropriate for video consultations. General information and advice may be discussed over video. Acute problems of patients with IBD and/or immunosuppression who require physical examination, ultrasound and laboratory testing are not sufficiently feasible with current video consultation techniques, thus resulting in reduced acceptance.^[@CIT0022]^

Despite the large sample size of IBD patients, high response rate and comparison to a non-IBD cohort, there are some limitations to this study. Over 100 control participants were surveyed, but the ratio of IBD to non-IBD subjects was about 4:1. Although this ratio is also being used for similar numbers of subjects in clinical trials,^[@CIT0023]^ it does limit comparison of the two groups.

The control group had a similar demographic distribution \[age, sex, education\], but two-thirds of the participants were living in the same household as IBD patients. This could bias the results to a more cautious behaviour or attitude because of their more vulnerable IBD household member. Nevertheless, attitude and behaviour towards COVID-19 differed significantly between the control group and IBD patients. Furthermore, similar significant differences were also seen in a survey comparing liver transplant recipients with their household members during the COVID-19 pandemic.^[@CIT0024]^

In our survey, the prevalence of exposure to infected individuals in the IBD group was 1.7% and no SARS-CoV-2 infection was reported in this group. The true prevalence of SARS-CoV-2 may be underestimated, given the report-based data acquisition and the possible underdiagnosis of COVID-19 due to asymptomatic patients or atypical symptoms such as smell/taste disorders or muscle aches, which were not recommended for testing in the early phase of the COVID-19 pandemic.

Most participants were from the state of Thuringia and Saxony, where the cumulative SARS-CoV-2 incidence is as low as 90/100 000 and 106/100 000, respectively \[as of April 23, 2020\].^[@CIT0025]^ This geographical range might be a limitation of our study. Although the actual number of infections is lower than that in some other countries, media coverage regarding the global extent of the COVID-19 pandemic is universal in German media, and we found a considerable fear of infection among the surveyed population.

In conclusion, we observed that the COVID-19 pandemic influences the daily lives of our patients with IBD differently from non-IBD participants. The fear of SARS-CoV-2 infection was higher in patients with IBD than in those without IBD, and the former stay at home more frequently than their peers. Patients taking immunosuppressants were more concerned about becoming infected and about interactions between medications and COVID-19. However, overall medication non-adherence was very low. Patients with IBD sought guidance primarily from television and internet news. Therefore, these patients should be actively approached to convey IBD-relevant information. Video consultations are a suitable offer for a subset of patients who are younger, have a high fear of contracting coronavirus and leave the house less frequently than their peers; however, overall acceptance of video consultations was limited.
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